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(57) Abstract 

Bisindolylpyrrole derivatives represented by general formula [I] which are useful in inhibiting cell death and expected as being useful 
as preventives and remedies for the progress of various diseases in the progress and worsening of which cell death participates; and cell 
death inhibitors, drugs and cell/tissue/organ preservatives containing as the active ingredient these derivatives or pharmaceutical ly 
acceptable salts thereof. 
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uses-sea, ffSLftN ft ffittftJt gr As 

m frtte^TStz (Science, 267^, 1456H. 1995^) 0 7lH->xi 

r&ajem. (4)«®km, (5)t* h— >*/h*®»j« v (6)dna©w 
fesi^n^A 5 rs i>m < id j&©*<b& i vmnza cum 

IfeTE© *r U *> ±E © T # r - 'y X ©#&©£T £ & $ t£ I . 
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d; 7 KUVm 4> T # h - •> 7. ir-S- to 3 1> © £ t z> . 

#J;"_{±\ 7^7/W v-78(Bio Science fflf§5 -f 7*7 'J - : 7 # h 
-->X/H^E^iJflfr, 1681:. 1996^) > W«£t£S5"g*£SE (spinal muscular 
5 artophy, SUA) (Bio Science JBS§7'T7'7'.J-:7# h - ->X/HS&ES^J3!l 
■it, 1735, 1996*fk «5SaSttflJ*5e^bSE(ALS) (Bio Science 

5 «j-:t# h-->x/h^b^ij#, i76H. im*z)> '<-*>v>mu. 

Neurochem. , 69S. 16125, 199739 '^l/f- > I- >J?S (J. Neurosci. . 15 
m. 37755, 1995£p)s WKfe^Kttffi^fcrtHUBio Science ffifg^-T 7* 
10 5'J-:7#h-->X/**E*Bm 1965. 1996*£k /MXtt, #r£J£ 
^^H^£ <h*©#S^tt)K.f. (Progress in Drug Research, 48§, 555, 19 
97*£K IS X h n 7 -r — (J. Clinical Investigation, 99^, 27455, 19 
97^) N fB'^+«IC < k3F^JfilfcJ;0 J ^©^©il%ttWSfflBf5?E(DND) (Bio 
Science JBR5-f 7*5 »J-:T* h - '> X/m^U^MM, 180. 1825, 1 

t fcU*"r^'i>K^£*l3'l>jKI*f«/*fflI&?Es "=FSSJ)RaStt* i &^'^S5ffi(Bio Scie 
nee fg7^77 U-:7# h - ->X/H^E^'j!l#, 1985. 19963^ jfiL 
f irtK, 7«.. 357. 364, 3705. 1997*pk 7 4 
20 Xttfffffe(Bio Science fflig^ 1*7*7 'J- :7=i? b-->X/Sl^tS^SlJW. 1 
905, 1996^k *^*f^ J ? :, ?tJfatt^Sffiffi^i|sp©-ff^.m (Bio Science 

jaws* 7* 5 u-:7* h->sx/mmm.¥sm, 1925, 1996*). 

' ^ffi^ffif^SKAIDS) (Bio Science fflf§7 -1* 7*5 'J - : T # h - ->X/M 
IfcE^iJflh 1565. 19963^ jhft • ftffi ■ Btt. 2£. 4325. 1997*F"k 
25 tf>S&g£®?Ei48? (toxic epidermal necrolysis, TEN), ^^[titefi: 
$a/j:^©ifeffitt^j^A^^^^^«-^ffiit?t"feSlt-(GVH) (Bio Scie 
nee fflH5-f7*5y-:T#h-->X/JWfcK*aHIB-. 1945. 1996^). $ 
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£KI±:&|}|£j:: e k.5l¥#(Bio Science J£f§-5-f 7* 5 'J-:Ttf h-->X/ 
HS£E^iJ#, 160H. 1996^)-*»SC«JW*a:^-f^«*©«i N 7 5>*W- 
b'J?A N *BI«'J->>A«0«ttXttKJ:«l»*(Bio Science ffifg^f 
7*5 y-:7tfh-->X/*IMMfc»Ht. 162H. 1996 4fk JftjfilS (Critical 
5 Care Medicine, 25#, 1298H, 199730, Sife^AttJUitt £'©#|SJ|Jg 
J&*E (Leukemia. 7*. 144H. 1993*Pk ■< 'J >tt#tt«*^Jp| (Diabetes. 
44^, 7331:, 19954£k ^ n y 7 * ;l/ h • ■*? =J-?ffi £ ±f ©7°'J * >ffi 
(J. Neural Transmission. Supplements, 50^, 191H, 1997^) 

«*6^©JRHT*S^<tA<*«$nTl>i(WiL«s #tt. 27#. 15H, 

1992=^) o t/c, issis omk *aia«ffl[a©ig»sjEEt>is±ftaE«Bis»cA 

£>tl<5o 

*#fc«k-aTJi$»»C7# h->x^@: ft-=T 
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3o 

J: 9 ttatsgfftt £T3i*ac <**i* d ttm int* o . t tzmzfam 

i*oaiSi;*ao7=}-: h-->xtSf£#J<!:UTl2. ia»<b**<c ifOStt 
Baaft£ftU SNP/,£ <t*©N0S§£3U, mtt&KZ&blf $>tl, ftfeict, 

%\Z «fc S i N * ©±»ET tt£Jgtt1ttte»S*<fr £ tTT # h - > X •> 71- 
Jb®fcMJ& t> T SET li— it© -> X -r > :/ o -r T - -tf T" * £ * X/*- -fe*g 
tt-fb«#»CiR«[-r-5 £#W&*K:ttoT*T^*j&<(Cell.91*. 
443H, 199730. *<DM0tt&?-> XA<o»Wli^«©»«l?*i. 

7tf h-->xjqi$iJSUiUT?l^^-e{c*at>nTc%^fc©<tUT(i> iJfflJS 

©aSKI&fcTS-ajSfiH^SfcaH-?^ *^I/*><f©*a»ttWW3Wx 
N-T-fe^;U->x-7^-Y >te£'©i/LgHb#k #X'<--hr'S©jg;gF<7°f- KS© 
E**j35c<!fA<*D&nTl^. C©fT'> -gC©^y^ Ktt©JR*H^»» 
SSfcaH^tt ^ft^ftftttOjftJtUUBIBia^ *MH£1£ajK-t> J; 2. 
»Httl&?E<&|^<'^irffi^t.nTt.^^J(±*-5)t>©©(Proc. Natl. Acad. 
Sci. U.S.A., 90S, 7951H, 1993^, Nature, 367S, 368H, 1994*?, 
Proc. Natl. Acad. Sci. U.S.A., 89S. 11249H, 1992^). tKWUtm** 

^b-'>7.mmm<Dmm^tttxi^tz 0 £/c> hkosejrta * ©sans 
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a*) mm, 2m, ma, 1992^), ^^z^^rs^mmmm^cs 

OfllimsnT^iMitf, »ff. 27a 1531. 1992#, 26^, 62 
5 . H, 1991^ 25*. 596H, 1990^ Trans Proc, 17*. 1454H, 1985^) „ 

5 Tr^fc>-£#|£BJm N TE— «SC[I] 



20 (5C^ % R>, RMi-ttUfnaSCIC***^ lft»*ftT^Tfei^7 
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s^au r j , R'lHn^'f > K-^±ofifts*su, s&*©gc 

U < {±7 U -yl^^T^**^^ IM^fbT^Tti^T 
;b^;U^ s «&*£WUT^Tt><k^7 $ ^ #71^— 7l/;t^v'*v ffi& 
S^l/T^tau7^fcU< i*7 D-^x;!'*— fi&&£ 

•>*^ S&*£^bTI^Tt><£^77l^7UfcL. < Ji7 U -71^*^ tK 

20 R»£R\ R l £:R\ R J <tR\ R 3 £R\ R* 7rR s ^ fciiR 5 tR 6 fe?>C - >(i2 filOR 1 
H± * fc (i 2 11©R 4 R±{±— # <t o Ttt**f LT^T t> =fc I *fiMfc* 

25 UTl^Tfe.tl^T 'J t Kd + ->^ Sfti^f IT^T t> «fcl> 
77l^n*v^g s B&*£irUT^Tkck^7 D-7M-*->g. 
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LTUT l> «fct^7;M^H> U < {47 'J -^^"77 g 
7 S / *>JV*-jl*lris^ LTl^Tb J: ^TJU* JUS tc\i.T 

V-jisXj\;*-ji,M., g&&£WUT^xt>j;^7^;u£7 l ci47<j-;u 

b< (47 'j-yu^*^ tFo + yjH, 77;b*"*->;i^ ?}-^->x;i/* 
-**s ->7yi, - hoi, fM*fLT^TtJ;^7;;«, ifcjt 
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S^fl,T^TU^7/^i> f»StT^Tfci^7^-^ 
J;(,\T ~> * S^**^ UT 1>T t> J: C^T^3 * •> I) U < l*T 'J 

- /i/* * •> * ^tf-*26> a&26£ * i>t 4> «k i * * fc b < it 
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R'£R' N R'£R\ R'£R\ R» i8 \ R< £R' « fc(*R s 5 I 2 fflOR' 

u r 7 it au-jum±(Dm*M>tai u ( e □ -^3s©&«# 

*T2te£ fc<±5tt*SlMi-€-opB^r»:ol^fc«Sfca6^aU^ Recasts 
*£?T LTUTUl ^/l/+/H v UT^T t> ck 1%T 

I >7 IM^f LTl^TfcJ;l>7^34 1 ->fe L< JiT'J- 
KttT 9-^**^^71/*, ljlieLT^lUl^7;y^ 
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1 0 

ji<M, fx y77l, -hog, tt& 

^/&#£t-£M?Effii*iJ#k T^V^-Yt-^s WfSt£®5^S&ffi (spinal 
5 muscular artophy, SMAk ^SSttW^SM-fCffi (ALS) v /s°-+>y 

15 £Sffitt©^©^|»;£;fcJiteg?liis TJV^-J^Sf^:^^<it^-(^X 

^st^w^sifa^sffi^ii^o^^Mtr^-r^v mesa 

£ffifl»(AIDS)K:*t-f 3, i£ifiJftT*fflB§©^£iIp$iJ-r£<I tICcfcSStt© 

tii< rasas*!* tit? w ^xi<t <t-©n?wjc «t 5 iifWB**-t,\ a* © 
25 ttztzitfeffiM, muk&Ktt-tz. mim&pm-tzz. tK&z&wom 



WO 00/47575 ] PCT/JPOO/0067S 

7^*;Ug N AttWKte^,^ jc^^at. ^ntT^« % iy^of;!/ 

y-<>f-jum, **^>^ag % ^s+wi/atx ^^i^ 

h •J-7 i J/;uaE^ f h7fy«, -Oi^fi/)^ ^*f-ir WUg, 14- 

affK, Sl«^rft-P4>«k<, «*tf«JMM~30 

■b-^ats 2-->^n^>^-^*, 8^^ft>-l-^^ v 8.11-^ 
^■7=77^i>-l-^;^ N 8,11.14-^^7=* MJx>-WA«, 4,7.10 
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1 2 

, n-Ji-ftif- h7^>-W;l/£. 9-t^^f-fe>l-^/Hs 9, 12-* 
r^i^y-W^g, 9,12,15-^-^^x^7 h 'Jx>-l--f;H> 6,9 
, M-itt fy'-h Y 'J >-W 5, 8. 11, 14--T nif f- h 7i >-W ;U 
5, 8, 11, 14, 17-W 3-y-^>^x>-l--r;b^ 4,7,10,13, 16, 19- Ka 

-4 2-^>^>-i— f jvm, 3-^>^>-l-1';^*^ l-^-^^v-i-'f 

7^5-Ai> t°b-;l/*. h'7x^;b*s 4-tf'Jv?^*, 2-h'Di^ 
fc°l> 5 i^U*. t°7v?-^S. h°'J^--^;ua> tX7y-/H> 
15 t? 5 V 'J -r $ y v* 'J 4-/ U fcTn u ;b& s 4 y K 'J ;u*> 



WO 00/47575 PCT/JP0O/O067S 

1 3 

* * ;l, J C *J# 4 T ;U *> L < It 7 0 - JUT- H- -h JU#-jl,& fcfc N 

7xr;i/ft*;i/t:-M, try v ? ;u^-^-7t7>^;uag 3 5: ( jf©^< 

i y fc^jtf 7°n tVU7 S > il ^ *f yVo b?;U7 
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St§fc2~30©7A'^;ut> U < (±T 'J -;uf-tf-* N aftKuciiy ^;i^;tS> 
25 i^;uf-^-*, -fu\i.)V^m, t-7*g L ;^5 L ^-S^ 7D;u^;i-a^ ->*n 
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i 

fr7\ y»> t-y^^T$y*. k>-?ji/7US> 7xJ=.;bT;y«, 
±§B7;Mr;i/£ N r^^r-^a. r;u4-^;i/». 7'J-;i^ s 7-Wb* s 

10 7->^:*-*->£. 7;bn+i/fe t < fir ij -;l/t+->*;l/t^;l/S, 

=J*-> t> L < (47 'J -;i/t+->AM-;i/t*v'Sv T^^fttiU < 
(47 U # t S 7 T 5 7 #;U**^M- 

+ ">S> 7^3*WI/*fcl,< l±T>)-Jls**i/&^ 7;MVU&L< J47 

15 U7'J-;l/^7^i/H, 7;/i«^flTl^t,J:^lMiLT 
(4> Witf?^^;^ 7;i"!rr.M, 7;M i — 7-> 

Jb&^ 7->;M-*->2fc, 7^3^->t b < Ii7 U - 

U < 147 'J -yl/^^-^^sJC— T i y T ^ J 

b<«7';-^^;P7^-^3S^**ific:t*<T#s c:ne>©JU*«Ui 

WEtiatfti, ^©ffecD«^a<tUTi4s Any>i, - fds, t 

$y*(7->;u£, 7;u L< {47 *^sK—^36 N # 

25 ^ g&;*ju*^.;i/£s 7;b+;i/36x •>^d7jW^ 7 'J 
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£tz s 2 ®©r j m±t tzit 2 m<Drm±i!><— ft ttt ^tim^w it 

D^^-y- >^ s n^*-te>aHP©tefDt>0< (±^FIS?n©SiK^ ; 
t* d 'J i? >i§, f F7tKo75 >iSs -i I ¥ V U >8| N -Y $ y V" 'J > 

L < (i^l&fOO^T-nSg ; 0-if>3^ -f':^>^ T-fe 

15 ftf«ifi**fcttW«ia[»t©*. fM^tf^- h 'J *Aig, 77 'J >7AJS^©T 
'I'A'JAW, 777l/v/>7A^ N V^*->CAlg^©T7b* ';±S^Stg, 

20 iMi*sagiaJtt*wr5<k*«»w-3^Ttt % (iwa*£©au #J 
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->r7 a % u < iifek 'J Aflf©«s«JH| N # 'J f^.;u 

U < (it Kd + v/^d fcVM 5\>U*^n-x3p©-&J5£-fer;l/n-x 

StfiHt^&mMLtz *>©©{&> ^©^^Sc^{±iS^ncSJjD^^j!rax./cfc 
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amiB^l~1000mg, Jf* U<l±5~500jngT*tK lllfc^UK 
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<&£n©73i* (Tetrahedron, 44^. 2887H, 1988^) K i «3-£jj£L/c2 ( 3- 
tiXdH-Y > K-;U-3— C;W-N-y f;l/7l/'f ~ K(14mg, 0. 04mmol) £DMF 

ami) izmfr^tzmmz&mmQ%;<5 v<y A.%.m$:ijQz.s ym&m&T, 

>=2:1) ft i-ptSSL, 3, 4- fx (1H--Y > K-^-3-^ ;b)-l-/ 
-2, S-^^-^V t°a 'J i>>(12.9mg. 91. 736) ©2oCD*ttfr^^(A:B=2. 7: 
1. 0)£&#fe@#£ LT#/c„ 

A] l H-MR(CDCl 3 ):S 3.28(s. 3H), 4.77(s. 2H), 6. 60-7. 40 (m, 10H), 7 
. 68(brs, 2H). 

B] 'H-NHR(CDC1 3 ):5 3. 26 (s. 3H), 4.41(s, 2H), 6. 60-7. 40 (m, 10H), 8 
. 15(brs. 2H). 

MS m/z 343 (M + ) 

Wt-n3t3,4-h:X(lH— { y b'-J^-Z-^f M~\-/ 5^b-2. 5- V h°a 
U-^>(300mg, 0. 09imol)£THF(0.5mL)f;:?g#?U 7>C^T0. 95M7k>^-fb 5M 
V7'W;K^CA(0. 36mL, 0. 35raol) £i<i>o < <0 tjSTlfc, S^iC 
T4BfPa^^U7 f c^. ^D^bT>*-^A7jc^!^^ia^30^K«^U/Co 

^*7i^ 4-(@fc&^;l/:n-^+1f >=l:l)K±-?TffiS!! 

bT, 1 (24mg. 88.2tt*«»feH#£bT#fc. 

mp: 224-226°C 

l H-NMR(CDCl s ) : <5 3.79(s, 3H), 6. 9-7.4 (m. 10H). 7. 64 (d, J-7. 8Hz, 2H 
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), 7. 92 (br s, 2H). 

IR(KBr): 3395, 3050, 1510. 1455, 1415. 1340, 1210, 1100. 800, 740 



Yb-g-ft 1 (40«g. 0:13«iol)*THF(2BL)|I*^Lfc*iftjr N frtfiT i?-ter 
t-yf/l/A- — h (28mg. 0. 13mmol) t v'y 5=-;UT 5 J fcf "J 2? > (0. 8mg, 
0. 00 64mmol) ISCS Utt* ZmWimtt Ufc. Slfti&£M£Ezg|& 

= 1:4) TWS-r 5 C i IC J: <9 Yt**& 2 (22mg, 41. 6X) *J «k fls-fr* 3 

(31mg, 47.6«*gU*feHi*:tLT:»fc. 

mp: 100-102°C 

'H-NHR(CDC1 3 ): 5 1.58(s, 9H) , 3.79(s, 3H). 6.88(d. J=2. 3Hz, 1H),' 6 
. 90 (d. J=2.3Hz, 1H), 6. 99 (d. J-2. 3Hz, 1H), 7. 07 (t, J=7. 5Hz, 1H), 7 
. 10 (t, J=7. 9Hz, 1H), 7. 18 (t, J=7. 9Hz, 1H), 7. 24 (t, J=7. 9Hz, 1H), 7 
. 33 (d. J=7. 9Hz, IB). 7. 39 (bs. 1H), 7.40(d, J=7. 9Hz, 1H), 7. 73 (d, J= 
7.9Hz, 1H), 7.90(brd, J=7. 9Hz. 1H). 8.13(brs, 1H). 



cm 



MS m/z: 311 (M + ) 
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IR(KBr): 3410. 2945, 1730, 1455, 1370, 1242, 1160, 745 cm" 1 . 
MS m/z 411 (M + ) 

mp: 85-87°C 

5 'H.NMR(CDC1 3 ):«5 1.54(s, 18H), 3.78(s, 3H), 6. 95 (s. 2H), 7.15(t. J 
=7.5Hz. 2H), 7.27(t, J=7. 5Hz. 2H), 7.31(bs. 2H), 7. 53 (d, J=7. 5Hz, 
2H), 8. 14(brd, J=7. 5Hz, 2H). 

IR(KBr): 3450, 2970. 1737, 1460. 1375, 1250. 1160, 1060, 750 cm-'. 
MS m/z: 511 (M + ) 



*miti- h ') V A (60~72X»tt, 5. Smg)^^^^ >Tgfc}f^DMF(0. 5mL) 
IzmmL, ^Z.^t-k^l2 (20mg. 0. 05mmol) ©DMF^® (0. 5mL) £jQ;i . S 
&T-45^mm.W bfco 3-^OD/Dt>7; (6. 3mg. 0.05 

mmol) f<y$> >Tft^U/c7}c^-fl:^- h 'J 0 A (60~72SSMjtt. 1. 9mg)©il. 
-£-#(-*ftTDMF(0. 5mL) *i0x.5^HjS}f UT»fU ±rf 

^-fb^2©^- h ^ ^<DmWL\'taA.iz 0 #t.n/c?S^li40°CT-lBf 

a o*;UA : y ^y-;U=10:l) K «t TfitSU?- 3 C <t tC <}: . (3. 



10 



mm 3 



15 
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7mg, 20.7»*«ttftH*iUT»fc. 
mp: 91-95°C 

l H-NMR(CDCl,):5 1.43(brs, 2fl). 1. 76 (tt, J=6. 8, 6. 8Hz, 2H), 2.43( 
t,J=6.8Hz, 2H), 3.79(s, 3H), 4. 03 (t, J=6. 8Hz. 2H), 6. 77 (s, 1H), 6. 
5 90 (s, 1H). 6.94(s. 1H), 6.97(d, J=2. OHz, 1H), 7.02(t, J=8. 0Hz, 1H), 
7. 06 (t, J=8. OHz, 1H). 7. 14 (t, J=8. OHz, 1H), 7. 18 (t, J=8. OHz, 1H), 
7. 30 (d, J=8. OHz, 1H), 7. 35 (d, J=8. OHz, 1H), 7.58(d, J=8. OHz. 1H), 
7. 71 (d, J=8. OHz, 1H), 8.23(br s, 1H). 

IR(KBr) : 3400, 2940. 1660, 1520, 1460, 1340, 1100, 745 cm-'. 
10 MS m/z: 368 (M + ) 



7kmt± b i) -}A(60~72Kr*tt, 19mg)^-^>^ >TZfe?£&DMF(0. 5mL) 
CSSU Z C ^lt-£%B 1 (50mg, 0. 16mmol) ©DMFjgj® (0. 5mL) £iQ;U g 
20 jST^raa^L,? 1 ^ -15, Z-? a a7°o b°;bT 5 >i£g5?J£(21mg, 0. 16m 
mol) i^>^ >vm&Ltz7m<t-t- r V t> A(60~72»»tt, 6mg) (DM.^ 

»w*»TDHF(i«L)*iD^5«-mi«j*asiair»iauT#«Us -hm^-rk^- 

#Lfc3U «ETDMF*9*Lfc. d ©»«|C*£<b^ ^ b > 



mm 4 




CH 



15 
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*J\sA : J ? J -=8: 1) \Z «fc T»SSf 5 - £ K «k •? s ft-frtt 5 (29mg, 37. 
mp: 159-161*0 

1 H-NMR(CDCl J ):<51.44(br s, 4H), 1.79(tt, J=6. 8, 6. 8Hz. 4H), 2.48(t, 
5 J=6. 8Hz, 4H), 3.77(s, 3H). 4.07(t. J=6. 8Hz. 4H), 6. 83 (s, 2H), 6.90 
(s, 2H), 7.02(t, J=8. OHz, 2H), 7. 17 (t, J=8. OHz. 2H), 7. 31 (d. J=8. 0 
Hz, 2B). 7. 62 (d, J=8. OHz, 2H). 

IR(KBr) : 3425, 2940, 1660, 1620, 1520, 1470, 1390, 745 cm-'. 
MS m/z: 425 (M + ) 

10 

Hi&tfiJ 5 



fomil-*- h y t7A(60~72Xffttt, 50mg) >T«fe»«DMF(0. 3mL) 

K®i5U (Tetrahedron, 44#, 1887H, 1988^) {C^ 

•»T£-JS&Lfc2. 3-h'X(lH— r > K-;l/-3-^^)-N-y^l/vl/^; K(150m 
20 g. 0.44mmol)ODHF^^(1.2mL)^iDx.. M-e45£-IHJ«# U;fc. — 3\ (3 
^□D^ a t»v?y W; >*g»*a(70ig. 0.44mmol) <t^>^ >T*& 
» \stz7kmt± Y 'J r >A(60~75X»tt, 18mg)©M^5K0°CTDMF(l. 2mL) 
^0^.5*PliMffii:«LTitL, ±**2, 3- t'X (1H--T > K— 

25 fca*tt(i40 < CTlttm¥W* Lfctfcs «ETDMF*B*Lfc. CORSEK 




CH 



15 
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(ttlDT >*-T^ nD7h;l/A:y -;l/=10:l) C «k TffiS-f 6 C £ {C 
tK 2-[l-(3-y> f-^T 5 /-7°o tr;l/)-lH-^ > K— — T ;l/]-3-UH- 
-1 , >K-;H-'f;l/)-N-^7 c ;i/Tl/^; K(77mg. 41X)*WF#feH#<!:LT 
5 #fc 0 

rap: 86-90^ 

'H-NMR(CDC1 3 ) : <5 1. 95 (tt. J=6. 8. 6.8Hz, 2H). 2. 21 (s. 6H), 2. 23(t, 
J=6.8Hz, 2H), 3.19(s. 3H), 4. 21 (t, J=6. 8Hz, 2H). 6. 60-6. 82 (m. 2H). 
.6. 95 (d, J=8. 1Hz, 1H), 7. 00-7. 12 (m. 3B), 7. 26-7. 35 (m, 2H), 7. 67 (s. 
10 1H), 7.72(d, J=2.7Hz, 1H). 8.60(brs, 1H). 

IR(KBr): 3395. 2950. 1700, 1535, 1440, 1390, 750 cm-'. 
MS m/z: 426 (M + ) 

2- ll-Q-*J*f-A>T 5 J hVU)-lH-1- > K-^-3-f^]-3-(lH-Y > 
\^-JU-Z--iM-n-/f-JU-?U^ 5 K(60mg, 0. 14mmol) $ J — ;K3mL) 

-^=8:l)irioTfillSL> 3-[l-(8-y^f-^7; J 7v TO -1H--T > K 
-;l/-3-^ ;H -4- C1H — T > K-^-3-Y;U) -1-^ =f-JU-2, 5- -^;t* y fcfu >J 

20 ^>(49mg, 81.5%)^^*fe@#iUT#^ 0 

'H-NMR(CDC1 3 ) : 8 1.41-1. 55 (m. 2H), 1.79-1. 92 (m, 2H), 2. 08 (s, 6H), 
3. 27 (s, 3H), 3. 65-3. 74 (ra, 1H) , 3. 75-3. 84 (m, 1H), 4. 73-4. 82 (ra, 2H), 
6. 52 (s, 1H), 6. 64 (d, J=2. 2Hz, 1H) . 6,89 (t, J=7. 9Hz. 1H). 6. 95(t, 
J=7. 9Hz, IB), 6. 97 (t, J=7. 9Hz, 1H) , 7. 01-7. 08 (ra, 3H). 7. 17 (d, J=7. 

25 9Hz, 1H),7. 28 (d, J=7. 9Hz, 1H) , 8. 57(brs, 1H). 
MS m/z: 396 (M*) 

3- [l-(3-vM^;UT ^ J 7°n fc?;W-lH~f > K-^-3--f ;H-4- (lH-f > 
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K-;l/-3--f M-l-J 3-JU-2, 5-?** V t°o ij > (49mg. 0. 114ramol) £T 
HF (5mL) (Z mm U *#T0. 94Mzk5?Hfc SM y Vf-frr* 5 - "> A (0. 49mL, 

-(*^f-I/>:^^ < /-^10:l)CJ:r»T»«UTs tt-frtt 6 (19mg. 4 
2. 6*) £g£*3-&B#£ bxfffc. 
mp: 80-83°C 

.'H-NMR(CDC1 3 ):<5 1. 90 (tt, J=7. 1. 7.1Hz, 2H), 2. 25 (s, 6H). 2.32(t, 
J=7. 1Hz, 2H), 3.78(s. 3H), 4. 01 (t, J=7. 1Hz, 2H), 6. 76 (s, 1H). 6.89 
-6. 96 On. 3H).,7,02(t, J-8.0Hz.-lH). 7.08(t, J=8. 0Hz. 1H). 7.13(t. 
J=8.0Hz 1H). 7. 18 (t, J=8.0Hz, 1H). 7.28(4 J-8. 0Hz, 1H). 7.34(4 J 
=8. 0Hz, 1H). 7.62(4 J=8. 0Hz. 1H), 7.71(4 J=8. 0Hz. 1H), 8.67(brs, 
1H). 

IR(KBr): 3400. 2950, 1515, 1470. 1460, 1340. 1240, 1215, 740 cm"'. 
MS m/z: 396 (M + ) 



h ') 0 A (60~72*?EfH4. 5. 8mg) >Tgfe»»DJIP(lmL) \Z 

SSU -eC'vMi 1 (15mg, 0. 048mmol)CDDMF^i&(2mL)£iD;t N ^& 
T45«-H«}$Ufc. (Hno/o >i£&ig(17m 

g, 0.1lMol)i'<>^>"Ptt»Ufc**-fl:^h'J'>A(60~72Xtttt. 4.2ro 



ffitil 6 




N 



20 
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g)Offl^{r7j<^TDMF(linL)*SD^5^HJS^^S!gJC^)BUT#iSL> 

? no*;UA:y ^y-;l/=lO:l)(C«t-,TWig-r^c: <t(CJ;»5, Yb-^-fe 7 ( 
8.5mg, 36.6*)£i&trfetttt#:<!:LT»/Co 

.'H-NMRCCDClj) : 5 1. 81 (tt. J=6. 9. 6. 9Hz, 4H), 2.13(s, 12H). 2.14(t, 
10 J=6. 9Hz, 4H), 3.78(s. 3H), 4.05(t, J=6. 9Hz, 4H), 6. 84 (s, 2H) . 6.90 
(s, 2H), 7. 01 (t, J=7. 8Hz, 2H). 7. 16 (t, J=7. 8Hz, 2H) , 7. 32 (d, J=7. 8 
Hz, 2H), 7. 61 (d, J=7. 8Hz, 2H). 
IR(KBr): 3450, 2950, 1520, 1470, 1160, 740 cm-'. 
MS m/z: 481 (H + ) 



i£ (Tetrahedron, 44^, 2887H, 198830 IC «k t> L/c2-7* 

n^e-3-dH-^ > K-^-3— r;U)-N-> S KdOOmg, 0. 33minol) 

£DMF(5mL) U Tk&T^SE* U ^ A (140mg, 0. 98mmol) V 
-ffc^^HO. 06mL, 0.98mmol) 2B#F B I ]j«J$ U/c 0 

mm^i-JU: n-^^ir y=l : 1) (I TfitS-T £ C £ (C <fc <0 2-7' o ^-3- (1 



15 



JM7 



20 
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-JT-JU-W-'f y h'-JU-Z—fJU)-H-/^-j^^^ * K(99mg. 95. 
mp: 155-158°C 

'H-NMRCCDCl,):^ 3.17(s. 3H) . 3.89(s, 3H). 7.16-7.41(10, 4H), 8.05- 
5 8.11 (m. 1H). 

IR(KBr) : 1760, 1700, 1585, 1510, 1430, 1375, 1230. 1150, 1120, 980, 
800, 730 cm-'. 
MS m/z: 318(M + ) 

. > K-M66ng. 0. 21miiol) £ (lmL) Kjg^ U/cig&Kls 40"C 

10 »:T0.95M*<kif-;U-e^->i^A(0.5BL. 0.47minol)£Jn;U 40°Ct;iT45 
^•HflK^U/c ?l#fi£*2-7*D*-3-(l-^ f-jV-Vi-^ y h'-JU-Z-4 M-ti 
-J^JU-^u-f i K(66mg, 0. 21ramol)$ h;Uai>(3mL){r^*>L7 t c^«E*iD 

«S£ -> D ilffrii 7A^n7h^77^- (fi^gfeJC^;U:n-x+-y- >=1: 1) 
K «k o TSflMS U 3- (1H-- T > K-;U-3--f-»U)-2-(l->^U-lH— f > 
-3-^;l/)-l(-^;|/7W- Kttlmg, 96. 8X) £35-6 B# <t LT»fc„ 
mp: 168-171°C 

20 'H-NMR(DMSO-d 5 ):<5 3.05(s, 3H), 3.35(s, 3H), 6.65(t, J=8. 0Hz. 2H), 
6.75(d, J-8. 0Hz, 1H), 6.85(d, J=8. 0Hz, IB), 6. 98 (t, J=8. 0Hz, 1H), 
7.03(t, J=8.0Hz, 1H), 7.38(d, J=8.0Hz, 1H), 7.42(d, J=8. 0Hz, IB), 
7.74(d. 2.8Hz, 1H). 7.82(s, IB), 11.66(brs. 1H). 
IR(KBr): 3450, 1700. 1540, 1440, 1380 cm" 1 . 

25 MS m/z: 355 (M + ) 

3-(lB--T > K-^-3-T^)-2-(l-^^;b-lB-Y > K-;U-3-l' M-V-/ 
?-Jl<-?U-li K(60mg. 0. 17mmol)£DMF(lmL)K&frLfc&£fr^*©10X 
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1H-- f > K-;i/-3-^r;i/)-3-(i-y ^;i/-iH--r > K-;H-^;W-i-^ ^;u-2 
5 ,5-y**v fa 0 i> > (BObs. 99. 6X) *88*feBf*i LT»fc. 

'H-NMRCCDCl,):,? 3.27(s, 3H) . 3.34(s. 3H) , 4.76(s, 2H), 6. 58-7. 32 ( 
m, 10H). 7. 72 (br s, 1H). 

4- (1H — f > K-;l/-3— OW-3-(1-j< fVb-lH—f > K-;P-8— f ;w-i-y 
f-;U-2.5-y^-+y f a >J v?>(60mg. 0. 17mmol) £THF(3mL) ir*gj§? U 2k 
10 J£T0. 94MiM VT^l/T^S — *A ^n-Y K5-f K(0. 7mL, 0. 67minol) £ 

7jc*«*JJD^.30«-|B«^Lfc. ^Mt7^ h»«K:J;t)Jfe*U 

;U:n-^-^>-l:l)»cJ:r>Tfll«UTx Yk-frtt 8 (37mg, 64. 9X) 

mp: SS-SSX: 

l H-NMR(CDCl 3 ) : <5 3.57(s, 3H) , 3. 70 (s, 3H) , 6.74(s, 1H), 6. 82-7. 37 ( 
n. 9H), 7. 52 (d, J=7. 9Hz, 1H), 7. 64 (d, J=7. 9Hz, 1H) . 7. 80(brs, 1H). 
IR(KBr): 3400, 2925, 1510, 1480, 1460, 1420, 1330, 1225, 740 cm-'. 
20 MS m/z: 325 (H + ) 



2ifiaj8 




H 



H 



CH 3 CH 3 



(Tetrahedron, 44^, 2887H. 1988^) K J: *) Lfc2. 3- 



10 
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fcrxUW > Y-)V-Z-4 M-W-j. f;l/7N ; K(50mg, 0. 15mmol) ^DMF 
(2«L) Kjjpfl U 7jc^T^Sf* 'J ^A(120mg, 0. 88mmol) fc J;tf 3 ^-fty 
M0.05mL. 0.88n.mol)^jjQx. N 19WHJaM*Lfc 0 ££«*3KiICRU IS 

i^l/rn-^** >=1 :1) K i ,T»IW5 C t E «fc ») 2, 3- t'X 
lH-f y K-;b_ 3 -^ ^-M-y 5 K(54mg, 99. 4X) ^fegflci: 

mp: >290°C 

'H-NMRCCDCl,):^ 3.17(s, 3H) , 3.82(s, 6H), 6.72(t, J=8. 1Hz. 2H), 6 
-91(d, J=8.1Hz, 2H), 7. 09 (t. J=8. 1Hz, 2H), 7.27(d. J=8. 1Hz, 2H). 7 
. 67 (s. 2H). 

IR(KBr): 3390. 1695, 1530. 1440, 1385. 740 cm-' 
MS m/z: 369 (M + ) 

2, 3- fx (1-/ y K-^-3-T fA7K = K(50mg, 

0. 14mo1)*DMF(1 B L) »=*^Ufc*tti:^*©10%/*7i>«>Aj»3(f*lioA, 

I^if^l/.-n-^*-* >=2: 1) (C «fc T»« U I-/ f-jU-Z, 4- fx (1-y f- 
;U-1W > K-->U-3--f;W-2.5-5>**Vtrn 'J y >(28mg. 55.7*)^^ 

'H-NHRtCDCl,):,? 3.28(s, 3H) , 3.44(s. 6H). 4.81(s, 2H) , 6.63(s, 2H 
). 6. 85-7. 00 (m, 2H), 7. 04-7. 11 (m. 4H), 7. 22-7. 26 (m, 2H). 

l-> tVU-3, 4- (1-/ ^-lH-f y M -2, 5-^*4- V t° 

25 D 'J y y (20mg. 0. 054mmol) £THF(liL) \Z®M U >JcfcT0. 94M*#rfciM 
V7>^T^5^-7A(0.2mL, 0. 22mmol) £*i>o < »j tffiT L/:„ 
T4B*B«f|iLfc«, »Sl*<bT>*-*^*»«*a]jtSOdHai«sbfc. 



15 



20 



t 
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W^A^d? -(ft»JCf-;l/:n-'s4-!>->-l:l)JC «fc-?T» 

S^LTs <fb£-tt 9 (15ig. 79.3X)**6B<*£l/T»fc. 
mp: 169-173°C 

'H-NMRCCDCl,): 8 3. 66 (s, 6H). 3. 78 (s, 3H). 6. 81 (s, 2H), 6. 90 (s, 2H), 
7. 06 (t, J=7.8Hz. 2H), 7. 20 (t, J=7. 8Hz, 2H), 7. 29(d, J=7. 8Hz, 2H). 
7. 66 (d. J=7. 8Hz, 2H). 

IR(KBr): 3450. 2940, 1515, 1480, 1420, 1330, 1260, 1240, 800, 740 
cm" '. 

MS m/z: 339 (M + ) 



mm 9 



15 



20 



25 




CH 3 f H C H 3 

7-^W> K-;K162mg, 1. 23ramol) * hJH>(lil)i:»ii»lfc»a 
K> 40°CCT0. 96M^-fki5 L ^-7^4-->'i'A (1. 28iL, 1. 23mmol) *lHlX.s 40 
£ C(CT45^-FB^»t/c <> 5l**E*2.3-5?:/o*-eW 5 F (70. 4mg, 0.276 
mmol)£ h;l/i>(9iL)^»^Ufc*«[*lD^.. M&&ffiT2m&mW 
*J*T£j2:i£K20X< x.^7jc^?g(0. 5nL)£ln*.Ti*#LfcSU MiEzt^ 

i^D7b^77^-(B8xf^:n-^t>l:5~l:l) It «t , TfflS U 
N-y 3-JU-2, 3-b*X(7-y fvlz-lH-'f y K-^-3--f ;H?U^ S K(99mg, 9 
1%) Zm&mfctLT&tZo 
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mp: >300°C 

, H-NMR(CDCl ) ):<5 2.48(s, 6H), 3. 21 (s, 3H). 6. 6-7. 0 (m. 6H), 7.75(d. 
J=3. 0Hz. 2H). 8.43(br s. 2H). 

IR(KBr) : 3320, 1680. 1530, 1420, 1370. 1110, 800, 750. 670. 590 cm" 
HS ra/z 369 (M + ) 

N-y ^^-2.3-t-X(7-^f-;U-lH-r > K-;U-3-^ M^VJ I K(78n.g, 
0.211mmol)£THF(9inL)frzg»U 7j<3^b 'J i -t> A (53mg, 1. 

^m\)^^^zx\m^m.W\,iz.o S^{C7k(3.5mL)^iDx.. 2N 

=l:10-l:5)irJ:oT!ffSUT, -fk^ 1 0 (14mg, 20X) ^gfcitfelll* £ b 
mp: 249-254'C 

'H-NMRCCDCl,): 5 2.46(s, 6H) , 3.78(s. 3H) , 6. 80-7. 01 (m, 8H), 7.40 
-7. 55 (m, 2H), 7.80(br s. 2H). 

IR(KBr): 3450, 3380, 1500, 1450, 1430, 1340, 1220. 1180. 800, 750 
cm" 1 . 

MS m/z: 339 (M + ) 



mm i o 



CH, 
CW" o 




2-/ y K-;K1. Og, 8. 82mmol) £THF(10mL) izmfr L/cjg&K, 4 
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(PCKTO. m&itx-rfr-vyZ.i/VL.iS. 3mL. 8. 82mmol)£;&0;U 40°Cir 
T45#Hfljf#l^ 0 5\*cWE£2,Z-i?7n*: 5 K(500mg, 1.96mml)£ 
THF(4«L)cS^bfc«a*in^., Jn*«SET3B»IHJJl#Ufc. 7jc#T£/£ 
SKC20X< ^»7jc««(9iL)*;(H];LT«#Lfc&x MflE^SIfC i OTHF^- 

^®i.?-^:n-^+-y->=l:2) IC J; TUf S U N-^ 3- fx (2-y ^ 

;U-lH-f > Y-)\>-Z-4 M-?\s-< = K(452mg, 62.4S>)£^fe@f*£LT# 

/Co 

10 mp: >290°C 

l H-NMR(CDCl,):<5 2. 06 (s. 6H) , 3.22(s, 3H). 6. 92 (t, J=7. 6Hz. 2H), 7 
.08(t, J=7.6Hz, 2H). 7. 15-7. 24 (m. 4H). 8.04(br s, 2H). 
IR(KBr) 3380, 3310, 1705. 1460, 1440, 1380 cm" 1 . 
MS m/z: 369 (M + ) 

15 . K-J f-^-2, 3- fx (2-^ ^^Iz-IH-'T > K-^-3--Y vW; K (50mg, 0 
. 14mmol)£THF(2mL) tCjg^U *#T0. 94M?J<^b v?-Y V 7'^;l/T^ 5 - 
^A(0.58mL, 0.54nuiol) < ^ iiSTLfc, m2&KT4B#f B 1g# U/c 

iafnigYkT>^-r>A7j<^^jjox.30^r B ^^L7 1 c 0 T-m^a^-b^^ 

20 h^5 7^-(ft^^.f-^:n-'s^-!7->=2:l)JC<J;-7T!ffSJ»LTv -ffc-g-® 

ii(20mg, 40. n)$ : m-&mfet^T&fz a 

mp: 134-136°C 

'H-KHR(CDClj) : <5 1.85(s. 6H), 3.83(s, 3H), 6.86(s,'2H), 6.97(t, J=7. 
9Hz, 2H), 7. 06 (t, J=7. 9Hz, 2H), 7. 21 (d, J=7. 9Hz, 2H), 7. 50 (d, J=7. 
25 9Hz. 2H), 7. 66 (br s. 2H). 

IR(KBr)3405. 2925, 1465. 1420 1310, 1290. 1210, 1170, 750 cm"' 
MS m/z: 339 (M + ) 
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nmrn 1 1 




H H 



> K->K240mg, 1. 77minol) £ h Jls*. >(4ml) iZfefr L/czg 
mz, 40 o C(rT1.02tf^kif-;U-7^->^A(1.7iDL. 1. 77mo1) £7)Dx., 40 
.*CKT45«-|ffl«#Lfc. 5|#a#2.3-yyn*-eU-r 5 KOOOmg, 0. 4mmo 
1)£ bJUx.XGmDizfefrlstcmfc&tQx., tQf&MmTSmMM&istio ?k 
»TKXS«[ iC20K < *^6Mc*« (2«L) ^teTHjf U/;t, J; 

^ 7 -f- (ftKif^n-^+D- >=1 : 1) ir «fc , Tff S! U 2, 3- tfX (5-7 
;U^-n-lH— f > K-;U-3-f^)-N-y *vrt/^i/-r 5 K(125mg, 84.'8tt*# 

mp: >290°C 

'H-NMR(DHSO-ds) : 5 3.03(s, 3H), 6. 38 (dd, J=9. 0, 2. 5Hz. 2H), 6. 83 (d 
t. J-2. 5, 9.0Hz, 2H). 7. 39 (dd, J=9. 0, 4. 6Hz, 2H), 7. 89 (m, 2H), 11. 
83 (br s, 2H). 

IR(KBr): 3440, 3350, 1700, 1530. 1450. 1430 cm"' 
MS m/z: 377 (M + ) 

2,3-f *(5-:7;M-n-lH-^ > b* - jv) -K- J miz-f 5 F(60m 

g. 0. 16iBOl)*DMF(3«U.C**Ufc*«K^»©10*/<7 v^AfiHfcfcin 

- fflSxf^m^^f >=2 : 1) K «k , T»« Lv 3,4- t* X (5-7^ D-l 



WO 00/47575 



PCT/JPOO/00675 



3 5 



H-f > Y-fr-Z-J f-JH,5-^t+Vk'n »J v?>(58. 8mg, 97. 596 

)^i^^-feS^i UT#7to 

l H-NMR(CDCl 3 ) : 5 3. 11 (s, 3H). 4. 90 (s, 2H), 6. 74 (dt, J=2. 5, 9.0Hz, 
2H), 6. 99 (d, J=2.5Hz, 2H). 7. 01 (dd, J=9. 0, 2. 5Hz, 2H), 7.09(dd, J= 
9. 0.4. 6Hz, 2H), 10.77(br s, 2fi). 

IR(KBr) : 3420; 1700. 1490. 1440. 1295, 940. 800 cnT 1 . 
MS m/z: 379 (M + ) 

3.4-ti"X(5-7^n-lH-r > F - JV-Z- j M -1- J 7^-2, 5- V 
t°D U y>(50mg. 0.13Mol)*THF(3nL)ir»»U JkfcTO. 94M**fl; V s 
-f vr-3^UTJl'S-£A(0. 56mL, 0. 53mmol) £v<J>^ < t> tjjgT L/c 
KT4B#Rgigi$L*:»> ftSJttL-fbT V*— £ A*«^£Jn;SL30«-|IBiIHi U 

U *y;l/*7A^D7h^77-( - (ftiif^Jn^+t 1 :2) 
TtlSL.Ts ffc-fr* 1 2 (35mg, 77. 4X) £*feB& t iTffc, 
mp: 94-97°C 

l H-MR(CDCl s ) : 6 3.77(s, 3H) . 6. 87 (s, 2H) , . 6. 89-6. 99 (m, 4H), 7.19- 
7. 30 (a, 4H), 7. 90 (br s, 2H). 

IR(KBr): 3410, 2925, 1580, 1480, 1455, 1420, 1170, 800 cm" 1 . 
MS m/z: 347 (M + ) 



5-^ > K-;K520mg. 3. 53mmol) £ >(8mL) L/cjg 



SStf'J 1 2 




H 
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ttK. 40*CJCT0.95JI*^i^U-e^.>^A(3.7iiL. 3. 53mmol) *J|i, 
^C»CT45*l««flJLfc. 5l^§2,3-?7'Dt7K; K(200mg. 0.73mm 
ol)£ N;Ui>(i2BL)»=gfrU7t»«£jD;L % ln»aaET3I^IB«»Lfc. 

»TS^E«^=2ox<PL^8**tt(2IlL)*^o^T«^^Lfcs N «ffi*«jc«t 

7 - (ft»i?Vl/:n-'\*U- >=1 : 1) ir J; r» T»» U 2. 3- b"X (5-^ 
h + ->-lH-^> V-Jb-3-4)\,)-K-jlf-A,v\,4 = K(136mg. 86. 4X) 

mp: >290°C 

l H-NMR(DMS0-d e ):«5 3.03(s. 3H). 3.33(s, 6H), 6. 21 (d. J=2. 3Hz, 2H), 
6.55(dd, J=8.7, 2.3Hz, 2H), 7.23(d, J=8. 7Hz, 2H). 7.77(d, J=2. 8Hz, 
2H), 11.55(br s, 1H), 11.56(br s. 1H). 

IR(KBr): 3325, 1690. 1530, 1460. 1440, 1220, 1165, 805 cm" 1 . 
MS m/z: 401 (M + ) 

2.3- fx(5-y b*->-lH--f y K-^-3-T M-V-jl*-Jb-vl"( I KO00 
mg, 0. 25mmol)£DMF(5mL) Kijffr Lfc*tt»::4>«©10!K5 W A&tm&tQ 

-(»»^;l/:n-^4Mf>-2:l)KJ:^T»»U 3,4-fX(5-> h^v-1 
H->f > K-W-^/H-l-^f ;H,5-^+V fn U i> >(20mg. 19.950 
*2o®Htt#©iB-g-te(A:B-2:l) *&SfcfeBf*£ Llf/c 0 

A] 'H-NllRCCDCli):* 3.59(6. 3H). 3.66(s, 6H) , 4.72(s. 2H), 6.50-7. 
21 (m, 8H), 7.80(br s. 2B). 

B] 'H-NMR(CDC1 5 ):<5 3. 23(s. 3H), 3. 26 (s, 6H) , 4!37(s. 2H), 6.50-7. 
21 (m, 8H), 8. 26 (br s, 2H). 

3. 4- fx (5-^ h 4r ->-lH~f > K-^-3-1' ;W -I-/ ?-)l>-2, 5- y 



! 



WO 00/47575 PCT/JP00/OO675 

3 7 

b°o >J -J y (20mg, 0. 05mmol) £-THF (2raL) KifeM U *»T0. 94H*3(f<ty 
•Y V7'^^7;b5-^A(0. 2mL, 0. 2raol) < »} tr&T Lfc„ SSlC 

5 D?h 7 w -(St^-xf-^rn-^+l^- >= 1 :2) tr <fc ,Tffl 

§S!LT. fbfrttl 3 (lOrag, 54.3X)*g5»fe@fl:iUT»A:o 
mp: 236-241°C 

■H-NMR(CDC1,) : <5 3. 55 (s. 6H) , 3. 80 (s, 3H), 6.78 (dd. J=8. 7, 2. 4Hz, 
2H). 6. 90 (s, 2H), 6. 92 (d, J=2. 4Hz, 2H), 6. 95 (d, J=2. 4Hz, 2H). 7.19 
10 (d. J-8. 7Hz, 2H), 7. 82 (br s. 2H). 

IR(KBr) : 3400, 2940, 1480, 1440, 1260, 1220. 1180, 1090, 1030, 855. 
810, 790 cm" 1 . 
MS m/z 371 (M + ) 




2, 3- fx (5- y b*->-lH--T y K-;U-3— (M-ti-jt f;Pvb^ $ K(100 
mg, 0. 25mmol) £DMF(5mL) IZfeffl L^ akfcT&Bfc* D £ A (200mg, 1. 5nmol) 
fcct^a^-fky -f-;K0. 09mL, 1. 5iw>l) *in;U l^rHI«i$bfco RX5«* 
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(ftBt-x.^l/rn-'V*-* >=1 : 1) fr «k o TUS*- -5 d £ C «k K> 2. 3- 
t*X(5-^ h + ->-l-y f-^-lH— f > K-;l/-3-r;U)-N-> f/l/7W s K 
(90mg, 84.1X)£*6B#£LT»fc. 
mp: 114-117°C 

1 H-NMR(CDCl J ): < 5 3.16(s, 6H), 3.18(s, 3H), 3.79(s, 6H), 6.33(d, J=2 
• 4Hz, 2H), 6. 71 (dd, J=8. 8, 2. 4Hz, 2H), 7. 12 (d, J=8. 8Hz. 2H), 7.67( 
s, 2H). 

IR(KBr) : 3400. 2920, 1700. 1440. 1390, 1295, 1110, 800 cm" 1 . 
MS m/z 429 (M + ) 

•Y 5 K(70mg, 0. 16mmol)DMF(2mL) C&7> b/c^&K^;g®10^<5v?£A 

(K^f"^:n-'\^-i7- >=2 :1) It «to TijfS! U 3, 4- fX (5-^ 
^>(42mg, 60.4%)&&ift& i mtet Lt#fc 0 

'H-NMR(CDC1 3 ):<5 3. 28(s, 3H) . 3.44(s, 6H), 3.65(s, 6H), 4.75(s. 2H 
), 6.52(s, 2H), 6.62(d, J=2. 3Ez, 2H), 6.72(dd, J=8. 8, 2. 3Hz, 2H), 
6. 96 (d. J=8. 8Hz, 2H). 

3, 4-b"X(5-^ h + ->-l-y > K-;U-3--Y;b)-l-^^;l/-2, 5- 

v^-^V t: □ U v>W20mg, 0. 046minol) £THF(2mL) KigM U 7.k&T0. 94M 
7jc^bi?-Y V7'f-;l/7;U$-^A(0. 2mL, 0. 19mmol) £ v<i> < iJiriSTU 
SfilCT4B#r B ^}$Lfc^. n%li&<t7 ^mfcZtiU^ZOfr 

mm&is*) JjfjUJj^I*? 0-7 -(^S?i^^:n-^s+i7->=2:l 
){r i^T^S5! UT, 4(13mg, 70. 2K) £&^-&B#£ LT?# fc 0 

mp: 92-96'C 
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'H-NMR(CDClj) : 6 3.57(s, 6H) , 3. 63 (s, 6H), 3.79(s, 3H) , 6. 80 (s. 2H 

). 6. 81 (dd. J=8.8. 2.4Hz, 2H), 6. 86 (s. 2fl) . 6. 95 (d. J=2. 4Hz. 2H), 
7. 14 (d, J=8. 8Hz, 2H). 

IR(KBr) : 3450. 2930. 1490. 1455, 1420, 1220, 1180, 795 cm-'. 
5 MS m/z 399 (M + ) 



mm i 4 



10 




y K-;K320mg, 2. 75mmol)£ Y)\, x. >(5mL) izmfr \stzW& 
40°C(CT0. 95H^t^JU-^y^.iyry^(.2. 8mL, 2. 75mmol) £;&Q>U 40 
15 °ClZT45frr B mt$l<tz a ?lii§2,3-^yD*-H-^f;b7b^; K(150m 
g, 0. 61mmol)£ > (3mL) U/ciT&^D*.. iD&it»ftT3ll# Klft 

#l/c 0 *}$T&mm\z2o%< ^^7mm(3mL) ztQx.TMftLtz&, m 

tt*5SK^- h 'J ^AT«lfct, zisSiEjSliSU/Co £•> 'J * fii'ij ^ 
20 A? ci-^ 74 -mWZX-?-Jl:n-s\3ry->=l:l ) 1= J; T« S b , N- 

;K3-t"7(5-^f-;WlH-^ > K-;H-'f;l/)7K ; K(200mg, 92 

' mp:270-275°C 

l H-NMR(CDCl 3 ):5 2.06(s. 6H), 3.20(s. 3H). 6.73(s. 2H), 6.90(d, J=8 

25 .3Hz, 2H), 7.20(d. J=8. 3Hz. 2H), 7. 62 (d, J=2. 8Hz, 2H), 8.42(brs, 
2H). 

IR(KBr): 3310, 1690, 1525, 1440. 1390. 1160, 1105. 800 cm" 1 . 
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MS m/z 369 (H + ) 

N-^*vl/-2.3-trx(5-.>'*\;l/-lH— f > K-*-H*)?l/-{ i K(150mg, 
0. 41imnol) £DMF(3mL) K jfcfr LfciSttK^iOlOX^ y £ AJWRfcip*., 

KSxf^ : n--s^i7->= 2:l)»C«k,T»«Ux l-> ^l/-3. 4- fc"X (5-^ 
T^b-IH-Y > K--»U-3--f;i/)-2.5-5?**V b"o 'J i? >(109mg, 72.4K)©2 
oORttflcOfi-a-tt (A:B-3:l)***feH#t iTfffc. 

A] 'H-NMR(CDC1 3 ):<5 2.33(s, 6H), 3.28(s. 3H). 4.75(s, 2H), 6.40-7. 
35 (m, 8H), 7. 60 (br s, 2H). 

B] 'H-NMR(CDC1,) : 5 2.37(s, 6H) , 3.28(s, 3H), 4.38(s. 2H). 6.40-7. 
35 (m, 8B). 8. 02 (br s. 2H). 

IR(KBr) : 3405. 1700, 1440,1385 cm-'. 

I-/ f;H,4-fX(5-^ fvl/-lH~r > K-^-3~f M-2, 5-i?**V t° 
a II v? > (40mg, 0. 27mmol) £THF(2mL) U **frT0. 94H**-ffcy -f 

yyf-;b7^5 -*^(1. lmL. 1.08mmol)«-v^o < t) tlTlfc. SiSK 
T4B¥H«#LfcSU tt»«MiT>*-«>A*»tt*ln*S0fl-|Bai#Ufc. 

^7(7 7A?D7h^77^- (ftSEif-;U:n-^+l7- >=1 : 1) K J; o T» 
SfUTs fls-^ttl 5 (27mg, 74. IX) t It^fc. 

mp:144-146°C 

l H-KMR(CDCl 3 ):<5 2. 39 (s, 6H), 3.80(s, 3H), 6.86(d, J=2. 4Hz, 2H), 6 
• 92(s, 2H), 6. 99 (d. J=8. 2Hz, 2H), 7. 21 (d, J=8. 2Hz, 2H). 7.45(s, 2H 
), 7.78(br s, 2H). 

IR(KBr) : 3410, 2925, 1520, 1480, 1460, 1420, 1180, 1000, 800 cm-'. 
MS m/z 339 (M + ) 
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5 




10 5-/ y K-^K90mg, 0. 78mmol) £THF(3mL) iZfefr LfcigjfcKU 40 

"CfCTO. 95M*-fbif-;U-7^^->>j7A(0. 83mL. 0. 78mmol) £Jn;U 40°ClZ 
T45^Fb^3S^L/Co 3l£;gc*2, 3-^7*o*-N-^ Wyl/^f $ K(100mg, 0 
. 39mmol) ^THF(5mL) Ufcjg&S-j!]*, tQ&mVcLTmffimW Lfc„ 

7J<^TS^i>^Sc(c20s^<x^^7Jc^(lmL)<&^l□x.T^Ufc^ > MEEzgfitfr 

u f a u 7t&. Mff^si u „ mm. * -> u * 7^?d?f^ 

^T-A-IH— T > V-JU-3-^M-H-/^jV-7]y-( $ K(108mg. 86.3K)£* 

20 mp:158-159°C 

'H-NMR(CDC1 3 ) : <5 2. 49 (s. 3H) . 3. 17(s. 3H), 7. 12 (d. J=8. 2Hz, 1H), 7 
.32(d, J=8.2Hz, IB). 7.83(s, 1H), 7.94(d, J=3. 1Hz. 1H), 8. 81 (br s, 
1H). 

IR(KBr) : 3275, 1690, 1590, 1240, 1385. 1150, 1090, 800, 725, 600 c 

25 

MS m/z 318(M + ) 

2-yo*-3-(5-^f-yl/-lH--f > K-^-S-'f ;U)-N-> f/l/-7b^ $ K(10 
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Omg, 0. 31mmol)£DMF(5n>L) Kig^U zk#T^®?# U ^A(130mg, 0.94mm 
ol)fcctO'3^-ftyx;K0 .06mL, 0.94n.iol)<&iD^ N 1.5mffiMWLtz 0 & 

7^77^-Wxf;kn-^t>=l : 2) IZ J; Ttta* * C £ {: J: 

S FUOOmg, M.n)ifc<&mWt Itf/;. 
mp:107-110°C 

.'H-NHR(CDC1 3 ):<5 2.49(s, 3H). 3. 16 (s, 3H), 3.86(s, 3H). 7.16(d, J= 
8. 3Hz, 1H). 7.26(d, J=8. 3Hz, 1H), 7.85(s, 1H), 7.86(s, 1H). 
IR(KBr): 3450, 2925, 1710, 1620, 1440, 1370, 1120, 800. 740 cm" 1 
MS m/z 333 (M + ) 

5-^ f-jVj y K-X77mg, 0. 66mmol) £ h;l/^>(lmL) IZjgfr U 
Ks 40°CirT0.95M^l:ai^-7^->e 7 A(0.7mL, 0. 66mmol) ^io^ s 40 
°C^T45frffiMt$Ltz a ?lt^$2-y D *-3-0,5-i>>^;U-lH-^ > K- 
7V-3--Ob)-N-/ f^vl/^ $ KdOOmg, 0. 3mmol) £ h >(5mL) 

^+1J->=l:2)(Cj;^T*fS!^5 > I ifCit), 2- (1, 5- : J J f-Jl'-lE-^ > K 
-;b-3-f 7b)-3-(5-^^7b-lH-^r > K-7U-3-T;l/)-N-y j-jU^lsJ = K( 
lOOrag, 86.9«^#-feH^iLT#/c 0 
mpillO-m'C 

l H-NMR(CDCl,):<5 2. 02 (s, 3H), 2.09(s, 3H), 3.18(s, 3H), 3.77(s, 3H), 
6.61(s, 1H), 6.79(s, 1H), 6. 89 (d, J=8. 7Hz, 1H) , 6. 92 (d. J=8. 7Hz, 
1H). 7. 14 (d, J=8.7Hz, 1H), 7. 18 (d, J=8. 7Hz, 1H), 7. 53 (d, J-2. 7Hz, 
IB). 7.59(s, 1H). 8.45(br s, 1H). 
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IR(KBr): 3400, 2925. 1695, 1530, 1440, 1390, 1370, 800, 735 cm"' 
MS m/z 383 (M + ) 

2- (l,5-> ; y ^;L--lH-r > K-A--3— (MS-®-/ f-;U-lH--r > K-;U- 
3— T;U)-N-^ rJls^\s<{ i KQOOmg. 0. 26mmol) £DMF(5mL) iZfefr L>tzM 

5 ^tr^4©iov<5 WM.BtmZtQx^ TK^^SimT-, SiSiCT— Bl^ 
U/c 0 ^°^^^AK*<&ttii^J;<3l^*b, -57i££-Zl£i£2»liS L/c„ 
-> 'J*W7A^ ot ^-(B^S?Ji^^:n-^+-b->=2:l)(r c k 
oTffSt5-ii:J;^ 3-(l,5-y/9 L >'U-lH-i' > K-;U-3-i'^)-4-(5 
^-^-1H--T > Y-jXt-Z-j 5-^^-^V h°a U i>>(7lnig, 

10 70.2»£&#-feH#£l,T»fc. 
mp:l03-l05°C 

'H-NMR(CDCl,) : 6 2. 31 (s, 3H) , 2. 33 (s, 3H), 3. 27 (s, 3H), 3. 38 (s, 3H), 
4.76(s, 2H), 6.50(s, 1H), 6.55(d, J=2. 5Hz, 1H), 6. 83 (d, J=8. 3Hz, 
, 1H). 6. 87 (d. J=8. 3Hz, 1H), 6. 92 (d, J=8. 3Hz, 2H), 6. 99 (s, 1H) , 7.03 
15 (s, 1H), 7. 61 (br s, 1H). 

IR(KBr) : 3375, 2920, 1695, 1530, 1440, 1390, 1370, 800 cm- 1 . 
MS m/z 385 (M + ) 

3- U,5-i^5^i/-iH— f y K-;i'-3-'Oi')-4-(5-y ^;1/-1H— C > Y-fr- 

Z-4 ^JU-2,S-i?*3-V fa U >>>(65mg, 0. 17mmol) £THF (1. 5mL 

20 )izmmL, TkftTO. 94M7jc^b-^'1' vy^JUTJ^i —V jU(Q.72ml, 0.68m 

moi)^^>^ < >o iiTifc. m^xmmm^^tz^ mm^try^e 

^^;U:n-'\+1f> = l:l){r e k- 7 T!ff£!-r^C itri;«9 N it&® 2 4 (34.8m 
25 g, 58.4*)<&iS-fe@^i Ullfc. 
mp:75-81iC 

'H-NMR(CDC1 S ) : 5 2. 38 (s, 3H) . 2.42(s, 3B), 3. 62 (s, 3H). 3.79(s, 3H), 



WO 00/47575 PCT/JPOO/00675 

4 4 

6.77(s, 1H), 6.86(s. 1H), 6.87(s. 1H), 6.96(d. J =2. 3Hz, 1H). 6.99 
(d. J=8. 6Hz, 1H). 7.02(d, J=8. 6Hz, 1H), 7.17(d. J=8. 6Hz, 1H), 7.22 
(d. J=8. 6Hz, 1H), 7.40(s, 1H). 7. 51 (s. 1H), 7. 77 (br s, 1H). 
IR(KBr): 3400. 2925, 2860, 1720. 1520. 1490, 1460, 1420, 1235. 118 
0, 790 cm" 1 . 
MS in/z 353 OP) 

*«<fb^ h U ?A(60~72Stett, 20mg)£^>* >T'ftr£&DMF(2mL) K 
* - Mfc£-tt 2 4 (89mg, 0. 25mmol) ©DMFjg&^iiiL) £#Q;U Sjg 
T45#H«j$ Lfc 0 3-? dp/u hVUT $ ><fi»*(33ng. 0. 25mmo 

1) t^y$ >T-^L7\i7jc^k± h U «>A(60~72Xtttt. lOngXDffl-frtt 
iC7jc^TDMF(0. 5mL) *10;t5#|Bjlll#fc£fiK:#pffl Itifb, ±?f £3- ( 
l,5-i?> f-tb-Yirj > K-^-3-r;l/)-4-(5->f-;l/-lH-^ > K— ^-3— C 
^)-l-/^btiD-;KD^- h 'J^A^©^|CiDX.fco »&*lfc«S*»« 

> *-T * a o A : > ^ y -;l~10 : 1) \z «fc TflHgf 4 C i »c J: 5 „ 

1 6 (78. 9mg. 76. 3%) £ iTfffc, 

mp:90-96°C 

l H-NMR(CDCi,).<5 1. 31 (br s. 2H), 1.73(tt, J=6. 7. 6. 7Hz, 2H), 2.34( 
s,3H), 2.43(t. J=6.7Hz, 2H), 2.45(s. 3H). 3.66(s, 3H). 3.79(s. 3H), 
4.00(t, J-6.7Hz, 2H), 6.74(s. 1H), 6.-81 (s, 1H). 6. 84 (d, J=2. 3Hz, 1 
H),6.94(d. J=2.3Hz, 1H), 7. 00 (d. J=8. 0Hz. 1H). 7.02(d, J=8. 0Hz, 1H), 

7. 17 (d, J=8. 0Hz, 1H). 7. 20 (d, J=8. 0Hz, 1H), 7. 43 (s, 1H) . 7.58(8. 
1H). 

IR(KBr): 3400, 2925. 2855, 1670. 1610. 1520. 1490. 1460, 1180, -790 
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4 5 



mm 1 6 




10 &*Q©;fr& (Tetrahedron, 443§, 2887JI\ 198830 T-g-j£ Ufc2. 3 

-tfX(lH— T > F-;l/-3-Yyl')YH' >8N&7.)<#)(100mg, 0. 3mmol) £DMF(1 
OmL) £7j<a0mL)tr^L/cig;®K:, T— 'J > (0. 12mL, 1. 2mmol) £2)0*. . 1 

=2:1) (C i-pTffiSU 2, 3-tX(lH--<f > K-;b-3-l*7b)-N-:7 b 
^5 K(116mg, 94.4«£^fe@#<!:LT#/Co 
mp: >290*C 

'H-NMRCCDCl,):^ 6.77(t, J=7. 1Hz, 2H). 7.04(d, J=7. 1Hz, 2H), 7. 10 ( 
20 t, J=7. 1Hz. 2H), 7.36(d, J=7. 1Hz. 2H). 7. 35-7. 45 (m, 1H), 7.48-7.55 
Cm. 4H), 7. 85 (d, J=2. 8Hz, 2H), 8.54(br s. 2H). 
IR(KBr): 3365. 1700, 1525. 1430, . 1390, 1245, 1120, 740 cm-'. 
MS m/z 403 (M + ) 

2, 3-tfX(lH--T > K-;b-3--f M-»-7x^7H S K(55mg. 0.14 mm 
25 ol)^DMF(2mL) (C^*Nt7c^i^}C^a©10V<5 ^^AK^^iO^s Tkjjt^ 



WO 00/47575 



cm '. 



MS m/z: 410(kT) 
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;b:n--s4-l7->=2:l)K J;,T«St5c: £K«fctK 3. 4- h"X (1H — C > K~ 
;l/-3-W ;U)-l-7x-;U-2,5-v>^-+V t?o 'J y>(36ig, 56. ltt^z&^fe 

mp: 260-263'C 

5 'H-NMR(CDC1,): <5 4.92(s, 2H), 6. 61-6. 70 (n. 2H), 6. 87-7. 09 (in, 6H), 
7. 30-7. 60 (m, 7H). 7.64(br s, 2H). 
IR(KBr): 3440, 3400, 1700, 1380, 1180, 750 cm" 1 . 
MS m/z 405 (M + ) 

. 3,4-fc" X(1H— f y h'-Jb-Z-i M-l-7 jl—JU-2. S-v^^-^Vh'n 'J 
10 (30mg, 0. 07mmol)^THF(linL)(r^^U. fo'&TO. 94M7jc^k^-< V7*f;b 
T;l/^ — ^A(0.3mL, 0. 29mmol) t> i'/jSTLfCo ^SfrT4B#r^M 

^U/c^s iSfnig-ft;7>'*-'>A7j<^iK^iDx.30^-ras^L7 l Co 

■fe5-f hz£i§tci;*)|S£*u 5?K*^flES*ilU/co ^ffi<&->U^^;i/7V5 

L.? a v -(^®i^-;l/:n-%^-y->=l:l) (r J; Tiff d 

15 <t fc J: K> . •fk-g-t) 1 7 (18. 5mg. 67. 0*) t UT#/; 0 

mp: 109-111°C 

'H-NMR(CDC1 j) : <5 6. 93 (d, J=2. 4 Hz, 2H), 7. 05-7. 56 (m, 13H). 7.70(d. 
J=8. 0Hz, 2H), 7. 86 (br s, 2H). 

IR(KBr) : 3400, 1600, 1510, 1450, 1420, 1240, 740 cm-'. 
20 MS m/z: 373 (M + ) 



mm 1 7 
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AtacD^m (Tetrahedron, 44^. 28871: s 1988^) T-£-j£ U/c2. 3 

-fc**(lH-W > F-W-^;H7l/-{ >»«*ft(100Bg, 0. 3mmol)£DMF(l 
0«L)i7jc(10nL)K:8frOfc*SrS»:\ O PfrT I >(0. 13mL, 1.2mmol)£ 
JOtU 100^KT2B$HI8Ms|sUfco ttEEftttC: i t)DMF£S* Us it&ftfr 
5 ^IpHif-yVrattJ U zKgfcL/Co SHHS*«EIH- r 'J ^AT«U M 
ESSLfco SiS£-> 'J *W7A?D7 -(iixfj|/:n- 
'x^ir >=2:l)ir c k^T«SlLs 2. 3- fx (1H-- f > K-^-S—f AO-N-O 
yyl/^WS K (11 tag. 86.6X)*#'feBtt:iUT»fc. 
ip: >290"C 

10 'H-NMR(CDClj) : <5 4. 86(s. 2H) . 6. 75 (t, J=8. 0Hz, 2H) , 6. 97 (d, J=8. 0Hz, 
2H), 7. 06 (t, J=8. 0Hz, 2fl), 7. 28-7. 38 (m, 5H), 7.50(d, J=8. 0Hz, 2H), 
7. 78 (d, J=2. 8Hz, 2H), 8. 49(brs, 2H). 
IR(KBr): 3400, 1695, 1530, 1430, 1405, 750 cm" 1 . 
MS ra/z: 417 (M + ) 

15 2,3-fX(lH-^ > K-^-3--Y;l/)-N-^>^;Uvl/-< 5 K(35mg, 0.084m 

moD^DMFdmDlC^^L/crgiKtr^SOlOVN^v^A^^iD^.. 7.R* 

i5 L ;l/:n--s+1r>=2:l){r c t-,T«SS!-r?»Cl £KJ;»K 3. 4- b"X (IB— f > 
20 h'-JU-2-<M-l-O^JU-2.5-^^r^V\fa y i?>(32. lmg. 91.3J5)* 

mp: 112-115*0 

'H-NMR(CDC1 3 ): <5 4.81(s, 2H) , 4.95(s. 2H), 6. 60 (d, J=2. 5Hz, 2H), 6 
.79-6. 90 (m, 2H), 6.91-7. 1Kb. 6H), 7. 30-7. 45 (m, 3B), 7. 52-7. 75 (m, 
25 4H) . 

IR(KBr): 3410, 1700, 1400, 1345, 1165, 745 cm"'. 
MS n/z: 419 (M + ) 
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3,4-fx (1H--T > K — M-l-K > i?Jl/-2, 5-i?t+Vl:n 'J i?> 
(30mg, 0.07mnol)£THF(lmL)fCigA?U &&T0. 94«**<bSM V7'f/I/ 
T;U= -^A(0.3mL. 0. 29nmol) £tf> , < ?) 4*T U/c 0 2&IIT4B9MI 

hMfUDiiU 3«*«E»«UA: 0 »«*i/U*y^*5 
i?D7h ^^- (Slxf;kn^+f >=i : i) K j; , T*«r* - 
tlZ&t), <t&®> \ 8(15mg, 54.1X)*jSffeB{#:iUTWfeo 
mp: 119-12TC 

.'H-NMR(CDC1 3 ):<5 5.18(s, 2H), 6. 94 (d, J=2. 4Hz, 2H), 7.00(s. 2H), 7 
• 04(t. J=7.9Hz, 2H), 7. 14 (t. J=7. 9Hz, 2H), 7. 23-7. 42 (m, 7H), 7.63( 
d, J=7. 9Hz, 2H), 7. 88 (br s, 2H). 

IR(KBr): 3400, 1710. 1655, 1455, 1425, 1245. 745 cm-'. 
MS m/z: 387 (M + ) 




1 6 (7mg, 0. 017mmol) =f- V >(0. 5mL) iz®fr Lfci£jBEK N 

5(6)-*;U^f+>'7;^U-y-{rf' > N-t Fo4->X^->- F^X^;K9.5 
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mg, 0. 017mmol)CD^b/^U>@K(0. 5mL)^J)D^. s igfttT4. 5*M9H* 

■7 is ^ A -Cft* lv «EMLfc, »S4v"J*^>*7i^D7h 

^57^-(ftSif-;l/:n-'\+-9->-2:l)jrJ:^TfflHI!UTs Yb-fr* 1 9( 

5 9. 3mg, u.s%)®2^com&fa®m.&%a*&in&m#tLT®tz <> 

mp: 158-161°C 

'H-NMR(CDC1 3 ) : <5 1. 90(tt, J=6. 7, 6.7Hz. 2H), 2. 30 (s. 6H), 2. 32 (s. 
3H), 2.46(s, 3H), 3. 05 (dt. J=6. 7, 6.7Hz, 2H), 3.57(s, 3H), 3. 80 (s 
, 3H), 4. 02 (t. J=6.7Hz, 2H), 5.44(t, J=6. 7Hz, 1H), 6. 67-8. 40 (m, 19 
10 H). 

IR(KBr): 3400, 2945, 1770, 610, 1500. 1425, 1370, 1200, 1110, 895, 
795 cm" 1 . 



mmm 1 9 

15 CH, 



20 




H 



1 6 (lOmg, 0.024Mol)*DHF(0.5iL)K«frbfc*»EK:> K.N- J? 
25 -Y V^Dt'^xf^T? >(3.4//mL, 0. 024mmol) £j!lQ;L, $ HZ a-? i 
>BXJl;*—jU?n7j K.(14mg, 0. 024mmol) ©DMF?gj&(0. 5mL) £iax. N M 

ftLTaaTiowmuu^ufc. dmf<& t§ sis mzntzmmzis*) 



WO 00/47S7S 



5 0 
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10 



15 



*m 7 A?D7 h^7^-(^Dn^:^;-; W0 :l)i:J:t) 
tt*!U tofrfc 2 0 (13ig, 56.1X)t^<»2 1 (7. 3i& 31.5X)*#fe@ 

fk-^-^l 2 0 
mp: 176-180*C 

•H-IMR(CDa,):« 1. 20-1. 40 Cm, 12H), L80-1.92C. 2H), 2.24(s. 3H). 

2.41(s. 3H), 2. 57-2. 74 (a.. 2H). 3. 35-3. 60 (m. 8H). 3.73(s. 3H). 3.7 
7(s. 3H). 3. 90-4. 10 On, 2H). 6. 60-8. 85 (m. 20H). 
IR(KBr)3450, 2925, 1590, 1420. 1340, 1180 cm"' 
Yfc-g-tt 2 1 
mp: 164-169'C 

'H-NMR(CDC1 5 ) :< 5 1. 20-1.43C. 12H). 1. 60-1. 85 (ra, 2H), 2.27(8. 3H), 
2.86(s. 3H). 2. 60-2. 82 (m. 2H) , 3. 45-3. 60 (ra. 8H). 3.57(s, 3H). 3.7 
6(s, 3H), 3. 80-3. 91 (m, 2H), 6. 55-8. 80 (n. 20H). 
IR(KBr) : 3450. 2925, 1590. 1420, 1340, 1180 cm"'. 



mm 2 0 



20 



25 




'Bu-CT^O O^O-'Bu 

1 5 (20mg, 0. 06mmol) £THF(1idL) izmfr l^tz; 
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5 1 

ert-T*-^*-*"*- h (39mg, 0. 18mmol) i^SOv?y ^ )VT ;/f'J ~J 

•^TffiS-T^C t\Z^^)it^2 2 (8mg, 30. 9%) «fc tf<ft-fr<» 2 3 (20mg, 
5 62.9X)*&£fe@tf:£UTWfco 

-fb-ir^j 2 2 

mp: 97- 100*0 

'H-NMR(CDC1 3 ):5 1. 56 (br s, 9H) , 2.28(s, 3H) , 2.44(s, 3H), 3. 81 (s, 

. 3H), 6. 86 (d, J=2. 0Hz, 1H), 6. 89 (d, J=2. OHz, 1H), 6. 98 (d, J=2. 8Hz, 
10 1H), 7. 00 (d, J=8.7Hz, 1H), 7. 07 (d, J=8. 7Hz, 1H), 7. 20-7. 24 (m, 2H) , 

7. 34(brs, 1H), 7.52(s, 1H), 7. 82 (s, 1H), 7. 99 (br s. 1H). 

IR(KBr): 3400, 2975. 2925, 1730. 1475, 1365, 1250, 1160, 800 cm" 1 . 

MS m/z: 439 (M + ) 

it&ty 2 3 
15 mp: 93-97°C 

'H-NMRCCDCl:):^ 1.53(brs. 18H), 2.36(s, 6H), 3.81(s, 3H) , 6. 95 (s, 

2H), 7. 09 (d, J=8. OHz, 2H) , 7. 27 (d, J=8. OHz, 2H) , 7. 32 (s, 2H) , 8.00 

(br s, 2H). 

IR(KBr) : 3450, 2970, 2925, 1735, 1480, 1370, 1260, 1160, 1060, 800, 
20 760 cm" 1 . 

MS m/z: 539 (M + ) 

UWim 1 

25 H^!f4i°MBf& (Porcine Ovarian Granulosa Cells, POGC) 3 „ 



WO 00/47575 



PCT/JPOO/00675 



5 2 



■r£ 0 ttmt LTmbntz?oGczt*mao%ft*Mm%^t>mm)-cwmm 

5 "^s ^ftllS^lgK&tcigife^&U ftfl^'U-yri > 7 ;pai> h (o. 7~ 
2xl0 5 ftJi&/well) JC ti £ £ T '£ £ K2~3 B ig^^S 0 tt*ftfl&££SJtofifiS 
ttT'Sfc^SU Mmio£V : £-$tite^t*i&(5( 1 g/mL h^>X7x'J>, 40n 
g/nL Kn3^f/>, 4mg/mL BSA. lOOnHT > KnXf>W>^t 

10 -Ock-p^^-iST^SU/c^^kPOGC^, NO^KIgi LT*Dt>ft£SNP( 
— r n7°;l/-> \t-j- h ij >>A, Na»[Fe(CN) ,N0], 0. 5bM) **D^.« t6«PMa 

15 Ltzo ^oif, ftlS^jqifiJ^tiSSXlilicftl&^^LT^/c^b-g- 
^©S/hW^Sft^a 1 KgrTp 



7# h-->X©?£p$lj5a* 



20 <k*» ft/j^&as 



(/iM) 



25 



1 
2 
3 
4 
5 
6 
7 
8 
9 
1 0 
1 1 
1 2 



0. 3 
0. 3 
0. 0 3 
0. 1 



0. 3 
0. 3 
10 
0.3 
0. 1 
0.3 



1 3 

1 4 

1 5 

1 6 

1 7 

1 8 

1 9 

2 0 
2 1 
2 2 
2 3 
2 4 



10 



10 
10 
10 



0. 1 



0. 3 



0. 05 
0. 1 
0.3 
0.3 



0.3 
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ummi £ra«tt#ftT*#ufc*#ftpoGCK:, mwtfamaooux)* 

KUtfiJ 3 

(A Dissection and Tissue Culture Manual of the Nervous 
System, 2UK. 1989^. Alan R. Liss. Inc. ) X 7 y h © 

«Btt«10X^ttJIBj|Lflf«^DMBI««(25il KC1, 2mM glutamine 
**fcO^?iJBjBU s}5 >) ') i?yvzi— h L/c7°u— 
^48^PHC0 2 ^ y+o.^ — T#*U -> h->>-l- J 8-D(+)-T5 tV 
75; -> ^( A ra-C)(10^M)<£-^inUT$<i{C^#<£-«^t/co «T©*«^ 
«=«**«^S©#ft*<+^TUT^5«F*BHteHJ:») 7 BBja«14HS 

2K*(10AtM)*iD^5i % 12Bfp B m©«^T(i-r-<T©^ia^?E®UTU 

.kt)**3*ifc. COJ(f*tj = i|»<k7jc3)fasiD«fKK» 
fl^lfcl (10/iH)*fciiK«<b#«l 0 (10^M)^iDK.fcW-&(C{i, fflU< 
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fc/hfiSBflUffli&K tr i) ^ t" > do a g/mD ^-fefra-r a <ts fflsa?E^i>c-r c 
<t*<3t^a8sa»c«ki3 ss^^n, 23^iHSfc©ta«T«-r^T©aijistt?E 

5 

atw 5 

tt»#J 3 i:g|fll(r^#U7 v c/hK§i!filffl!&{rSNP(100^M)^^Sn-r-5<t> 
.■J-^TOJOISttJEidbTl^fc. -©^s SNP»Joltr»Ctt»<k-S-<»l (lO^M) 

^6t>95XJBl±©SttU6A<4#L/T^*:. S/^ ttttft-frtt 1 5(30nM)£iin 
*. W\ SNP(100/zM)TH*»cRi»Ufc«Ba65E*«l»IIL24B?IHa© 

15 KffctflJ 6 

3 ira»»=iS*Ufc/jNjB«ttilBiaiC"fRIB*»|<!: UT*0£tl£T 
-^-fk^- h 'J -i7A(10mM)<&^SDf ^ is «?E^*;C-r^ i/WPMgtK 
<k «9fii£?$tu -2im«»©«!rciir^T©ttJ»tt#*UT^fc. ,L©|SgSs 
Ti?-fk^ h »J $AjBira!if»:tt8Mk£-te l 5 (10//M) jsc-e-s iik 2 
20 «rBaat©«*-C95IMs(±©JllB«*<^ff UTl^fco 

ttllfc*l7 

25 «tD mmzti, 2mm^t<Dmmx'ift^x<Dmm\t^m^xi^tz e c© 

2B#Hfc©«£T95X#±©»II&*' { £#UT^fc. 
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umm 8 

BNIs©****^ LT^tt*FCCP(*,b*'-,i,.> T - k p . M 7 ,^ D 

i») ilg?^ 2l*MSt©«*T90ll{©i(ieiSJ±jE«UT'^ 
fee d©JR % FCCPBJDlJKKIWk** 1 5 (10^10 *##$-a-.5 £fl l; 2 
^B&©®§&T80X©M;&<&:£UTW.: o 

ptmvt 9 

t^*(Proc. Natl. Acad. Sci. U.S.A., 90^, 10989H. 199343. JMK 
tOIMS ira*»C**Lfc/h«attj(fflJS*(s* ij *A±*±fc(KCl 2gS 5mM) 

8*H»©««Ttt-r-cT©tt*ttJE*LTl^*:. C©|g N »tt-fb^« 1 ( 
10*/M) S tt*Yb^«H 0 (10/i»*fcttmfcfls^fti 5 (10a/ M) 
iiHtW^BllOgtT, *ft*'*i50X, 80X, 85*©ttfS3ftt^#UT^ 

it. 



1 0 . 

5 (10*11) 6B#W»o««Tt>95XJK±©«BJS*<* 
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u.mm 1 1 

*S*L/c 0 'mmt<^y'^yyjl-^> h (105/0. 5mL/well)(C^-,fcC k%m 
5 SU ^ilb^Krebs Ringer Buffer (120mM NaCl. 50mM KC1, lmM KH 2 P0,, 
200mM NaHCOj, 20mM HEPES, pH7. 4, 2. 57g/L glucose, 0. 05g/L Phenol 
ReaOtCSS&U I^BufferT3IU^^ilBuffer4 3 'Tr$ t 

«^i:Ml^ii U0/*M)*fciiKilWfc'S-«&i 5(io*iiO*iox.Tra*fc:' 

^a-->x«©fflja©*ij^i±M^u('en'? f tii55> o%). ftun^mMSir*^ 

tt&ffl 1 2 

tY&Lffi.^: (lOOOrpm, 5min) l v zfc jfil i£ ft IS £ PBS 

Buffer"? 3 mfflM^ 10!^ v/J&JBjfililSq&DllEMigFifefC.SSiH (&5xl0 8 &B 
20 Ja/mL) U N 48^:^1/- Hrir7*3 r (5X10 s $ffll&/0. 5mL/well) 

IZtiZ J; -j |;^at/c. C©#jfll^i§*^{Ci§m'fk7j<»(300^M)^iDx.24 

y"Mh WKft^ttl 0(5^M), 4fclitt^k*ttl 5 (5^M)^iD^Tl^« 
25 iC24^K^{Itl^bfciC^, *JftUiHK££KjqnW3ftfc 0 
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utkm 1 3 

ft4 ^ MPTP(l- me thyl-4-phenyl-l, 2, 3, 6-tetrahydropyridine) CDjg^fr 

MPTP»#*(iy<-+>y>«JMg©in vivo 
T-ftK^l^ftT^*. MPTPJ4*JB©»KT1IAO-B(w,noa.ine oxidase 
type B) |= ct ^MPP*(l-methyl-4-phenylpyridiniura) ift&fWHJfcJSS*-* 
-4^»6hTl»«fc», *Ma^^KO«»l=tt*©»<ka©l-Methyl-4 
.-Phenylpyridinium iodide (MPPI) ^/f§ i, ^ft Tt( ^ (/hffi«&jBJ&€-ffi I n 
fc^-*>y^tf;K0^3 !:: j_ Neuroscience, 9*. 3665H. 1989 

*&. tmmiz^mLtz/hmmnmma5 div)i=mppi(2oo^m)* 

MPPlStoWKKIWfc**.i 5 (l^ilO*lD*fc»*K:ttHi;i8*H«©«* 

KA6ffl ^ *&KM'<>7VI/-**K1IK a6Cf*=LDH(lactatedehydro 
genase) «fc ») fflB Lfc. 
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15 



20 



25 
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If * O IE BI 



1. TE-«SC[I] 



10 




I'] 



(st+s R 1 , R 2 tt**l**l»£K:**ar^ «M£*WUT^T*>.J:^7 
W IT (OT t £ t,>7 -Wl/2fc x LT^T t> i (, >7 •>;)/** •> 

^ t> L < {±t 'J - /ux/i/*-;^. W&mzm lTi^i>J;^7;i/3*-> 

**»u r\ r 4 (* -en-en > F-/^±cDffti^tt, a&g£D& 

1^7'J i*«*fl / TUTiJ:^7Wl'3£, «*26*'^tT^T 
i<t^T->^^->«. SM*fLTUTtJ;l>7^3 + ->t ) L<l±7 
25 U -71/** -^at % «&«£^LT^T*>J;^7-;l^*->:b U< 
«T 'J -;M-* -> *7 )\,#-)\,**r v/» N CftS £W UT l^T ck I >T;l/* 
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6 0 

; &ILTl^tJ:l^*;l'tl<li7 -^x^7-f S&^£ 

tz^ R'iR 2 . R l <tR\ R 2 £R\ R 1 <kR\ R 4 <hR 6 * tzliV tr £> £ l*tt 2 41 
OR J IrI±* /cii 2 {@®R< ±(±— ft £ o Tg&«£ W UT t^T *> <fc I 

10 <kzK^tt*)^^{i^-rDM^^t?^k7k3gm*?gfiRUTOTt> R s 
b£liTJ\str-Jm, fi&g£WLTt^Tk «n^T;u*.^;i/g, 

20 R 6 « t°D-;l/^±CD*^**« b ( b°o -jumotilW 
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»»M-*lellrf 7i/-*cj,t, 7 

ICB«r4CtKT*4. 7';K7*«*IH 

IIIHCMT7I / r*.»*ac«J(tr* 
ct.<?». ttTatthittfljattrrti 
ti>Tfa.flAif. 7i/T*.»*au. i, 
\ • - * * n s. *■ v * i ^/-*.n«it. 

I »H*Tt rrfc»*8SB»t»I t |lT 
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tfSTfy) T»8lt. <*w*»B»t«*T6 
553- 



«n 71-233281 (H) 
(t»»t«»t'M t r*o*. a* 
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5 ax-^* + «S0H»jBB*f*-e»B-re. 
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«C4IL, iOiintTlBL. ft*-T2*A- 
DIBtiHillBBItl. tUBBitu 
»«Lft. *a»»BVB»«>lB7K»7'.S 
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